Introduction
Let F be a field and F {Yk}=O be a sequence of elements in F. If [9] entitled Ober zwei Arten yon Faktorenfol#en in der Theorie der al#ebraischen Gleichun#en. This beautiful paper has been the fountainhead of numerous later investigations. The main result of this work has been hailed by R. P. Boas [1, p. 418] as a "key result on the boundary between Algebra and Analysis." P61ya and Schur have shown that all the multiplier sequences for R are generated by entire functions which can be uniformly approximated in a neighborhood of zero by polynomials with only real (negative) zeros. (For a precise statement of this result see Section 3.) In subsequent developments, these entire functions found important applications in other fields: for example, in the theory of integral transforms [3] , approximation theory [11] , the theory of total positivity [4] and probability theory [5] .
In this paper, inspired by the work of P61ya and Schur, we investigate and characterize the multiplier sequences for more general fields. In Section 2 we describe some of the intrinsic properties of multiplier sequences and establish the main techniques for analyzing multiplier sequences. Our results primarily concern the algebraic and arithmetic properties a field must have in order to possess a multiplier sequence of a prescribed form. in Section 3 we show that several properties of multiplier sequences for R are also enjoyed by multiplier sequences of an arbitrary ordered field. Moreover, with the aid of a theorem of Tarski, we are able to provide a particularly useful necessary and sufficient condition for a sequence to be a multiplier sequence for a real closed field (and for certain somewhat more general fields), in fact, it is shown that F[f(x)] splits for all polynomials f(x) which split and have degree less than or equalto n if and only if F[(x + 1)*] splits and has all its roots of the same sign. Section 4 is devoted to the complete characterization of multiplier sequences for all finite fields. In the final section we provide a list of open questions.
Intrinsic properties of multiplier sequences
We begin by considering properties of multiplier sequences which apply to any field. In later sections we shall apply these results to more restricted classes of fields. In this section, F will denote an arbitrary field and F 2 will denote the set of all squares in F (including 0). DEFiNiTiON We next obtain a strong theorem regarding the occurrence of "embedded" zeros in a multiplier sequence, where by an embedded zero we mean y 0 for some k and y y, 0 for some s, such that s < k < t. Remark 2.11. The above results show that many common fields such as number fields and function fields (finite extensions of the field of fractions of a polynomial ring over a field) have only trivial multiplier sequences. Indeed, Theorem 2.6 implies that their multiplier sequences cannot contain any embedded zeros, and so the above corollary implies they must all be trivial.
Ordered tields
We shall begin this section with a brief review of the known algebraic and transcendental characterizations of multiplier sequences for the field R of real numbers. In order to facilitate our discussion we shall present here a definition which was first introduced by P61ya and Schur [9] . DEFINITION Since F is finite, S must be a subfield of F of order 2"-.B ut there is only one field with 2"-elements, and it is contained in F only if n-1 divides n. Since n _> 3, this cannot happen. Thus the proof of the theorem is complete. Combining Proposition 4.2 and Theorem 4.3 we obtain the following result. As an immediate consequence of the previous results and the fact that for any multiplier sequence F for F., the sequence F -is a zero-one multiplier sequence, we obtain the following. sinccf(x) splits in all cases, wc conclude that rz is a multiplier sequence for F. [13] has shown that if a >_ 2, then E(z) has only real and negative zeros.
An elegant proof of this fact using the theory of multiplier sequences for R may be found in [1, p. 
